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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

1.0 INTRODUCTION

Acute and chronic whole effluent toxicity tests were conducted using effluent samples collected
from Shell Harbor Island Oil Refinery in April 2008. Acute bioassays were conducted using the
test organisms Menidia beryllina (inland silverside) and Americamysis bahia (a mysid shrimp and
formerly known as Mysidopsis bahia). Chronic testing was conducted using A. bahia and
Atherinops affinis (Pacific topsmelt). Testing was performed at Nautilus Environmental’s
Washington Laboratory located in Tacoma, Washington.

20 METHODS
2.1 Sample Collection and Transport

Effluent samples were collected into HDPE cubitainers by PES Environmental personnel. The
samples were packed in coolers containing ice and transported to Nautilus the days of
collection. Appropriate chain-of-custody procedures were employed during collection and

transport.
2.2 Sample Receipt

Nautilus staff checked the samples immediately after arrival at the laboratory and verified they
were in good condition and matched information provided on the chain-of-custody forms.
Receipt temperatures were measured and recorded on the chain-of-custody form for each
sample. Standard water quality parameters consisting of dissolved oxygen (DO), pH,
conductivity, alkalinity, hardness, total chlorine, and total ammonia were measured and
recorded on a sample check-in sheet provided in Appendix F. Samples were stored at 4°C in
the dark until used for testing.

2.3 Test Methods

Acute toxicity tests were conducted using M. beryllina and A. bahia according to procedures
presented by USEPA (2002a). Chronic toxicity tests were conducted according to USEPA
(2002b) procedures for A. bahia and USEPA (1995) procedures for A. affinis. Test methods are
summarized in Tables 1 through 4. The methods are the most recently published EPA methods.

Nautilus Environmental 1
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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 1. Summary of methods for the 48h Americamysis bahia acute survival test.

Test initiation date and time
Test termination date and time
Test organism

Test organism source

Test organism age

Test duration

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

4/15/2008; 1430h

4/17/2008; 1400h

Americamysis Bahia

Aquatic BioSystems; Fort Collins, CO

4 days post hatch

48 hours with solution renewal at 24 hours
Artemia nauplii during holding time and 2 hours prior to
solution renewal

250 mL plastic cup

200 mL

251 1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
10

4

16 hours light/8 hours dark

None

EPA-821-R-02-012

2 90% survival

Copper chloride

Table 2. Summary of methods for the 96h Menidia beryllina acute survival test.

Test initiation date and time
Test termination date and time
Test organism

Test organism source

Test organism age

Test duration

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criterion for controls
Reference toxicant

4/15/2008; 1340h

4/19/2008; 1330h

Menidia beryllina

Aquatic BioSystems; Fort Collins, CO

10 days post hatch

96 hours with solution renewal at 48 hours

Artemia nauplii during holding time and 2 hours prior to
solution renewal '

1L glass jar

250 mL

20+ 1°C

Crystal Sea Marine Mix artificial seawater
30+2ppt

100, 50, 25, 12.5, 6.25, laboratory control
10

4

16 hours light/8 hours dark

None

EPA-821-R-02-012

> 90% survival

Copper chloride

Nautilus Environmental
Washington Laboratory
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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 3. Summary of methods for the Americamysis bahia 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber and solution volume
Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criteria for controls
Reference toxicant

4/15/2008; 1500h

4/22/2008; 1530h

Static renewal

Survival and growth at 7 days
Americamysis bahia

Aquatic BioSystems; Fort Collins, CO

7 days post-hatch

Artemia nauplii, twice daily

250 mL plastic cup

200 mL

26 £1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

8

16 hours light/8 hours dark

None

EPA-821-R-02-014

> 80% survival; average dry weight > 0.20 mg
Copper chloride

Table 4. Summary of methods for the Atherinops affinis 7-day survival and growth test.

Test initiation date and time
Test termination date and time
Test Type

Endpoint

Test organism

Test organism source

Test organism age

Feeding

Test chamber

Test solution volume

Test temperature

Dilution water

Salinity

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test protocol

Test acceptability criteria for controls
Reference toxicant

4/15/2008; 1530h

4/22/2008; 1545h

Static renewal

Survival and growth at 7 days
Atherinops affinis

Aquatic BioSystems; Fort Collins, CO
10 days post-hatch

Artemia nauplii, twice daily

1L plastic cups

500 mL

20 1°C

Crystal Sea Marine Mix artificial seawater
30+ 2 ppt

100, 50, 25, 12.5, 6.25, laboratory control
5

5 ,

16 hours light/8 hours dark

None

EPA-600-R-95-136

2 80% survival; average dry weight > 0.85 mg
Copper chloride

Nautilus Environmental
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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

3.0 RESULTS

Details of standard water quality measurements conducted upon receipt of samples are

provided in Table 5.

Table 5. Sample information.

Sample ID WetTest-1-041408 WetTest-2-041608 WetTest-3-041808
Nautilus Log-In Number 08-115 08-120 08-124

Collection date and time 4/14/2008; 0830h 4/16,/2008; 0730h 4/18/2008; 0845h
Receipt date and time 4/14/2008; 0940h 4/16/2008; 0840h 4/18/2008; 1115h
Receipt temperature (°C) 9.5 ‘ 8.0 8.7

Dissolved oxygen (mg/L) - 6.5 7.6 91

pH 7.00 7.00 7.00

Conductivity (pS/cm) 71 50 53

Hardness {mg/L CaCOs) 36 24 36

Alkalinity (mg/L CaCOs) 28 20 24

Total Chlorine {mg/L) 0.05 <0.03 <0.03

Total Ammonia (mg/L) <1.0 <1.0 <1.0

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for A. bahia
and M. beryllina, respectively. Results are summarized in Table 6. There was no toxicity in any

of the test concentrations for either of the acute tests.

Table 6. Summary of results for the acute toxicity tests.

Species Concentration  Percent Survival NOEC: LOECY LCso
(%) (% effluent) (% effluent) (% effluent)
A. bahia 0.0 925 100 >100 >100
(mysid shrimp) 6.25 100
12,5 97.5
25 97.5
50 100
100 : 975
M. beryllina 0.0 100 100 >100 >100
(silverside 6.25 100
minnows) 125 97.5
25 97.5
50 » 100
100 100

aNo Observed Effect Concentration, YLowest Observed Effect Concentration

Nautilus Environmental 4
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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Results for the chronic toxicity tests are summarized in Table 7. The A.bahia and A. affinis tests
involved a 7-day static-renewal exposure to the effluent. The endpoints for these tests were
survival and growth (evaluated on the basis of dry weight divided by initial count) at the end of
the 7-day exposure.

No statistically significant difference in response occurred in any concentration relative to
control data for either survival or growth, including the acute and chronic critical effluent

concentrations (ACEC and CCEC) of 100 percent sample.

Table 7. Summary of results for the chronic toxicity tests.

Test Species Endpoint NOEC LOECY
(% effluent) (% effluent)
. . . Survival 100 >100
A. bahia (mysid shrimp) Growth 100 100
. Survival 100 >100
A. affinis (topsmelt) Growth 100 >100

aNo Observed Effect Concentration, b Lowest Observed Effect Concentration

40 QA/QC

The samples were received in good condition and within the temperature range specified by
WDOE (2005). The toxicity tests met all acceptability criteria for performance of control
organisms. There were no deviations from the protocols and all water quality parameters

remained within the ranges specified in the corresponding test methods throughout the tests.

Results for the reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 8. The results for the reference toxicant tests fell
within the acceptable range of mean + two standard deviations of historical test results,
indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients
of variation (CV) for the tests are also shown in the table.

Nautilus Environmental 5
Washington Laboratory
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April 2008 Whole Effluent Toxicity Testing
Shell Seattle Terminal; Harbor Island

Table 8. Reference toxicant test results.

Species Date initiated Endpoint (ng/L E(C):;;)er) A?;egl}tzlzlspg:gge (%
A. bahia 4/8/2008 48h Survival 535 31.2-817 46.3
M. beryllina 4/15/2008 96h Survival 203 35.8-428 423
A. bahia 4/15/2008 7d Survival 371 130-467 283
A. bahin 4/15/2008 Growth 269 143-376 225
A, affinis 4/23/2008 7d Survival 61.9 36.0-144 30.0
A. affinis 4/23/2008 Growth 63.2 33.2-154 323
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Appendix A
Americamysis bahia (Mysid Shrimp) Acute Toxicity Test

Statistical Summaries and Raw Bench Sheets
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CETIS slemary Report Report Date: 24 Apr-08 16:38 (p 1 of 1)

Link/Link Code: 13-7821-8532/0804-T022
Mysid Acute Nautilus Environmental WA
Test Run No: 17-6435-3823 Test Type: Survival (48h) Analyst:  Mary Ann Rempel-Hester
Start Date: 15 Apr-08 14:30 Protocol: EPA/821/R-02-012 (2002) Diluent: Artificial Saltwater
Ending Date: 17 Apr-08 14:00 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 48h Source: Aquatic Biosystems, CO Age: 4d
Sample No:  16-4889-0766 Code: 08-115 Client:
Sample Date: 14 Apr-08 08:30 Material:  Oil Refinery Effluent Project:
Receive Date: 14 Apr-08 09:40 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 30h (9.5°C) Station:
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
18-8933-1854 48h Survival Rate 100 > 100 N/A 7.84% Steel Many-One Rank Test
48h Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL. 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 0.925 0.906 0.944 0.9 1 0.00913 0.05 5.41% 0.0%
6.25 4 1 1 1 1 1 0 0 0.0% -8.11%
12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% -5.41%
25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% -5.41%
50 4 1 1 1 1 1 0 0 0.0% -8.11%
100 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% -5.41%
48h Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 0.9 0.9 0.8
6.25 1 1 1
12.5 1 1 0.9 1
25 1 1 0.9 1
50 1 1 1 1
100 1 1 0.9 1
000-089-163-2 CETIS™ v1.6.3revG Analyst: (\/V\L, oA__\PS
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Saltwater Acute

48 Hour Toxicity Test Data Sheet
Nautilus Environmental

Client: . T Start Date & Time:_ 4/J5)og 1130
Sample ID: _ et Test -t - oo/ 0K End Date & Time: &/ -(7-0% [400
Test#__ Of0o4%-T0 Test Organisms: C p o :
Conc. Number of “% Dissolved Oxygen pH Salinity i Temperature Mean
or Live Organisms % (mg/L) (units) (ppt) . °C) Percent
Rep [Cont. gg Fin. | Init. Fin. | Init. Fin. | Init. Fin. | Init. | Survival
% # | # 0 24 | 48 | 24 48 24
cov 11241 100 [0 3.021
2 1J¥ 1 10 ) 19
3 116 10 ] 4
4 117 10 4
€35 1] 110 |0 gAY
2 1]0 10 110 1o
31> 11010 1w
4 9 110110 10
[2.5 1]1s 1 10]{0 |10
2 1y 10 110 |10
3ol 109 |4
4 1191 10 {9 [ 19
25 1 ]33 | 10 v
2 17 10 1[0 |10
311 1014 a
4 1Jg T 101w [0
50 113 L 10]10 l{g
2 19 10 0 1i0
3N 101100 10
4 1C 10 [ v |(O
(00 1Ja3 [ 10 [ p l{o
2 11 10 | 0 | lO
316 1 10]i0]0a
4131101} 1o g ‘ o
Technician Initials A6 100 Bk 185 1 108 [ oL |
Dilution Water Batch #: Ag Q ga3 Sample Description:
Comments: O hrs: Organism source: ABS
24 hrs. Date Received:  4/]5/0 % Nautilus Environmental
48 hrs. Date of Hatch:  4/J10% 5009 Pacific Hwy. E. Suite 2
Tacoma, WA 98424
QA check: M3 (253) 922-4296

HI-SHELL001100




Appendix B
Menidia beryllina (Silverside Minnows) Acute Toxicity Test

Statistical Summaries and Raw Bench Sheets

HI-SHELL001101



¥

CETIS Summary Report

Report Date:
Link/Link Code:

24 Apr-08 16:45 (p 1 of 1)
01-2011-1304/0804-T021

inland Silverside 96-h Acute Survival Test

Nautilus Environmental WA

Test Run No: 14-3472-2709 Test Type: Survival (96h) Analyst:  Mary Ann Rempel-Hester
Start Date: 15 Apr-08 13:40 Protocol: EPA/821/R-02-012 (2002) Diluent: ~ Arttificial Saltwater
Ending Date: 18 Apr-08 13:30 Species:  Menidia beryllina Brine: Crystal Sea Marine Mix
Duration: 96h Source: Aquatic Biosystems, CO Age: 10d

Sample No:  16-4889-0766 Code: 08-115 Client:

Sample Date: 14 Apr-08 08:30 Material:  Oil Refinery Effluent Project:

Receive Date: 14 Apr-08 09:40 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 2%h (9.5 °C) Station:

Sample Renewals

Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C

1 08-120 16 Apr-08 07:30 16 Apr-08 08:40 17 Apr-08 12:00 8

Comparison Summary

Analysis No Endpoint NOEL LOEL TOEL PMSD Method

20-9210-5213 96h Survival Rate 100 > 100 N/A 5.6% Steel Many-One Rank Test
Test Acceptability

Analysis No  Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision

20-9210-5213 96h Survival Rate

96h Survival Rate Summary

Control Resp

1 0.9-NL

Yes

Passes acceptability criteria

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
6.25 4 1 1 1 1. 1 0 0 0.0% 0.0%
12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
96h Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 1 1

6.25 1 1 1 1

12.5 1 0.9 1 1

25 1 1 0.9 1

50 1 1 1 1

100 1 1 1 1

000-089-163-2

HI-SHELL001102

CETIS™ v1.6.3revG

Analyst: '{WQA; \ QS




Nautilus Environmental

Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

96 Hour Toxicity Test Data Sheet
Saltwater 96-hr Acute with Renewal

client: Slell - Howler |olavid Start Date & Time: ///jﬂg /340
Sample ID: _WET Test - - ¥ Buytoy End Date & Time: qmm? 1332
Test# O304-TD21 Test Organism:
Nautilus Check-in#. N« - (]5
D.O. pH Number of
Sample (mg/L) _ (mg/L) Sample Rep{Cont Live Organisms
Conc. or@ Init. Fin. | Init. Fin. } Init. Fin. | Init. Fin. Conc.o(%) ]| # # 0 24 | 48 72 96
Y2 Lord— 0 124|481 481721961 0 | 241 48| 48| 72 ] 96 rond 1 121D ) 10 1) o
vonl |12 |47 (T3 1(Z [b.le|3.23 |5.12|797]8.34(8.23|7.99 2 (4 1o 1ol b [l
25 (12|22 |€7103 170 |0.5]|82418.14(79% |.3% |8.21 | 8.4 319 o 1ip lig W |lo
25 |70 171170173 20 [.4]825(%42(799 |93 [g.25 |£.0l 412 1 (0110 1o |lb
25 71120163 17.316.2 lb.Y <zz{o $.10(799 |9.3718.26 |87 @z | 1m0 Jollo |w |ls
%0 72120169 |7 3168 1(.3|827(8.201799 [ §.38/%.27 |8.0ly 2 14 Vo lw e (o |1e
10D 312.011.0 170 167 Lig 41 3 2113.258.03]3.40% 25 |2.55 3 123 Lo |0 1190 [ | ip
A1 Vo 1y LIS 1 | ip
Salinity Test Temperature 12.5 1 1158 10 w o Ih] 1o
Sample ppt (°C) - 2z b 1917 11 9
Conc. or % | Init. Fin. | Init. Fin. ] Init. Fin. | Init. Fin, 31 10 [0 0 D lp
0O | 24 | 48 |48 | 72 | 96| O |24 | 48| 48| 72 | 96 4 1zF 1ol llo dn Iy
ton %.0122.91308 |07 |74.8 |3p.) 201|202 113 1199 |20.3 |20.5] 25 1740 {0 |10 b 72)
.25 021305]|30.0|0.6 |74.9 |30.0]20.3|20.2 [20.1 |11.7 |20.2 |20.9 241 o | 110 | 1)
25 ‘ﬁ%—’z‘r 2044303 [N 130.0 {30.5070.3120.2420.0{19.7 {701 |20.8 313 Vw e 0 1n |9
25 %0.( 12481299 129.2129.8 [3e.p|20.1 |20-(p]]9.9 l‘.? 20.1 129.8] Adz) 1w (e |10 10 |lp
50 2798 24.230,4[325 .7 |29.8120.0120.1200 | 117|702 1207 5D 1T lg 1o Lo ([0 {0 |ip
16D 3129.21 394103, [24.5 [29.91 #8 120.%[30.0 19001251 | 207 21g o [0 1h |lo
Tech. Initials |25 | @ [Tk (% [4 [ 5F ' 314 1o [ 119 10 1O
Sample Used: | p%-115 0%- ]3Q 4 14 Yo 1/ 100 I | iD
0302 - ) 1l L0 s llo [ |tlo
2 Jzod 10 | /p 110 10 |ip
(73, 45W) L R RS,
Dilution Water Batch #: /0
Tech. Initials WA @@ LXK 14 | DF
Sample Description: Organism Source: ;485,
Comments: Date Received: 15708
QA Check: _ |45 Date of Hatch: %/5;/05/
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Appendix C
Americamysis bahia (Mysid Shrimp) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS Summary Report Report Date: 24 Apr-08 16:31 (p 1 of 2)

Link/Link Code: 20-9971-5598/0804-T023
Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA
Test Run No: 09-1196-4196 Test Type: Growth-Survivai-Fec (7d) Analyst:  Mary Ann Rempel-Hester
Start Date: 15 Apr-08 15:00 Protocol: EPA/821/R-02-014 (2002) Diluent: Artificial Saltwater
Ending Date: 22 Apr-08 15:30 Species: Americamysis bahia Brine: Crystal Sea Marine Mix
Duration: 7d 1h Source: Aquatic Biosystems, CO Age: 7d
Sample No:  16-4889-0766 Code: 08-115 : Client:
Sample Date: 14 Apr-08 08:30 Material:  Oil Refinery Effluent Project:
Receive Date: 14 Apr-08 09:40 Source: Shell Seattle Terminal (WA0001791)
Sample Age: 31h (8.5 °C) Station:
Sample Renewals
Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C
1 08-120 16 Apr-08 07:30 16 Apr-08 08:40 17 Apr-08 12:00 8
2 08-124 18 Apr-08 08:45 18 Apr-08 11:45 19 Apr-08 12:00 8.7
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Method
11-5199-8580 7d Survival Rate 100 > 100 N/A 9.77% Steel Many-One Rank Test
06-4799-0208 Mean Dry Biomass-mg 100 > 100 N/A 20.1% Steel Many-One Rank Test
Test Acceptability
Analysis No  Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision
11-5199-8580 7d Survival Rate Control Resp 1 0.8-NL Yes Passes acceptability criteria
06-4799-0208 Mean Dry Biomass-mg Control Resp 0.306 0.2-NL Yes Passes acceptability criteria
06-4799-0208 Mean Dry Biomass-mg PMSD 0.201 0.11-0.37 Yes Passes acceptability criteria
7d Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Dilution Water 8 1 1 1 1 1 0 0 0.0% 0.0%
6.25 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 5.0%
12.5 8 1 1 1 1 1 0 0 0.0% 0.0%
25 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 2.5%
50 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 2.5%
100 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 5.0%
Mean Dry Biomass-mg Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev  CV% Diff%
0 Dilution Water 8 0.306 0.283 0.329 0.23 0.44 0.0114 0.0623 20.3% 0.0%
6.25 8 0.286 0.269 0.302 0.232 0.338 0.00804  0.044 15.4% 6.69%
12.5 8 0.326 0.31 0.341 0.276 0.388 0.00735  0.0402 12.4% -6.29%
25 8 0.342 0.326 0.359 0.242 0.384 0.00801  0.0438 12.8% -11.8%
50 8 0.376 0.344 0.408 0.284 0.536 0.0158 0.0867 23.1% -22.8%
100 8 0.3 0.294 0.306 0.272 0.322 0.003 0.0164 5.47% 2.04%

000-089-163-2 CETIS™ v1.6.3revG Analyst: !HQL QA: !Z\”)
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CETIS Summary Report

Report Date:
Link/Link Code:

24 Apr-08 16:31 (p 2 of 2)
20-9971-5598/0804-T023

Mysidopsis 7-d Survival, Growth and Fecundity Test

Nautilus Environmental WA

7d Survival Rate Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8
0 Dilution Water 1 1 1 1 1 1 1 1

6.25 1 0.8 1 0.8 1 1 1 1

12.5 1 1 1 1 1 1 1 1

25 1 1 1 1 1 1 0.8 1

50 1 1 1 1 1 0.8 1 1

100 1 1 1 1 1 0.8 0.8 1
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 Dilution Water 0.294 0.23 0.336 0.278 0.284 0.274 0.314 0.44
6.25 0.338 0.232 0.268 0.264 0.284 0.336 0.33 0.234
12.5 0.278 0.372 0.34 0.388 0.322 0.32 0.308 0.276
25 0.372 0.338 0.358 0.336 0.364 0.344 .0.242 0.384
50 0.318 0.378 0.536 0.292 0.42 0.284 0.336 0.444
100 0.294 0.316 0.296 0.322 0.29 0.272 0.296 0.314

000-089-163-2

HI-SHELL001106

CETIS™ v1.6.3revG
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Initial and Final Chemistr Seven Day Chronic Saltwater Bioassay

Start Date & Time: IJ»Ai/Q% |5 o0
Stop Date & Time: BldalexX \53p
- ., M

Client: 0 - L

Sample ID: ] @‘L,;&g& «D ; 30(}16/0*3’ o Date &
Test No: 03DY - T es :
Nautilus Check-In #: _ (8-(IS ag- [_QQ glg« 123

DO (mg/h)

Salinity (ppt)
Temperature (°C)

(0.25
pH
DO (mg/h)
Salinity (ppt)
Temperature (°C)

Ic ARV !
DO (ugh) | folo | .l | (ol | L] |4
Salinity (ppt)___| 209 | 21.0 | 204 |31 |30.0 5 12D.S
Temperature (°C) 1264 |29 2 Zﬁ? 2563 125.4 126.cl2lo.\ 25.2125.71

9
% 130.3
541253

it | Ginal. | inie | Gnal | it
o) 3. 43 (. .
6.2 166 02 bk

i
=

25
pH %
DO (mg/l) . 5851 (. .
Salinity (ppt) | 20.4 [20.%F | 20.6 |3].]_|30.0
Temperature (°C) |Z24p.{ 1 24. |

53
(NR~ -
PNEL S
ISR

R

50
pH 9 ZF| 5.
DO (mg/i) (0.6 | G.lo | b,
Salinity (ppt) 20.0 30,
Temperature (°C) |24, [p| 25.% | Z5.

/00
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)
Tech Initials:

Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Dilution Water ﬁatch“#

Ao 023
QA Check: e
Sample Description: 7
Organism Source: 2 Comments:
Date Received: YA5 /0]
Date of Hatch: d/%/09

HI-SHELL001107



2

Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2

Tacoma, WA 98424

Client:

Sample ID:

Shedl- Howloy lelnnd

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Species: Americamysis bahia

WedTeat - 1- 0 Y05

Test Number: D?)O’J - 1022

Cong,_or pan wt. | pan + mysid | mysid wt. avg. per mysid| avg. per conc.
(";D Cont. | Rep. (ng) (gm)
cond | 19 | 1 |.04235 | 0-043 %2
3 2 _.oM20¥ | 6,04225
5 3 1.03928 | (0 o496
25 | 4 loHp77 lo.0431k
/7 5 LoYesp |0 04192
21 6 lLoH413 | n.04GIO
45 | 7 lLoHY73| 6.04
3b | 8 o2y
b2 | 9 | 1 .33 |0
48 | 2 |oH1ag | 0.04%4q
4] 3 LpY3lp [ O.O4Y%hYY
43 | 4 LpUi4g | 6.049%D
23 | S lLeH3o | 0.045])
(2 | 6 1037792 | 002910
(6 | 7 L,oH329 | 0.04494
37 8 04393 N . OddeHA
7786 [ 24 [ 1 |pHogT | 0.04 20
39 2 L.oHoH7 | @3.0423%
14 3 lLo9u3 | 0.p405%
47 | 4 LoY3op | G c499d
[ 5 LoYlas | 0.042%0 |
29 | 6 |.oHoY49 | n.04209
@ 7_LoH1a3 | 0.04211
3l | 8 103830 | 6.0
Tech Initials: | (3P (2
Date/Time in: L’l22le£ llo o Oven temp. °C): [pp. 5 QA Check: (45
Date/Time out: d/adlog 1200 Oven temp. (°C): (,|.§ )

HI-SHELL001108



Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Raw Data Sheet
Mysid Weights
Seven Day Chronic Bioassay

Client: S lglw Species: Americamysis bahia
Sample ID: Wt Teet - 1 - 04[4673; Test Number: [%p4-TD022
Cong. or pan wt. | pan+ mysid | mysid wt. # |avg. per mysid| avg. per conc.
Cont. | Rep. (gm) (gm) (mg) |mysids (mg) '
25 |22 | 1 103833 | 0.040[9 S e
40 | 2 104239 | 0 .04IR .
/3 | 3 loYaza |0.044[| | & /
/6 | 4 .o839Y |pn. 04502 <
3 | 5 l.oHo9b | 0.042780 S
30 | 6 1,03%l | 0.0413%2% S
7 7 _l.oUH27]| 0.0 Ys4g
27 8 l.oHo31 | (.042273 :
50 H2 1 _LobabYy|n0OY423 | i | :
/2 | 2 |,oH317 10045006 *
32 | 3 lLo3xeq | p CH40OTT
34 | 4 |l.p4355 | 0.04501 | s
g | S LeoYlls | O.04325 '
4o | 6 lpYyip4 | H.0434( f
20 7 _lL.oHa56k | C-0442y | - -
Z 8 lo4adl | 0.04y9g ’
/100 / 1 |,oUp35 | 0.04[R
38 | 2 loYpor | 0.04[6%
20 3 olako | 0.04%4 0%
22 4 |.oHAS | C.O4447 | 1S
44 | 5 lLoUHp3 0046 0 | S
o 6 1.p391n0 | 0.04 Y[ |
35 7_lLoHob& [0.0421(, |
28 | 8 1.p3963 | 00420 : ;
Tech Initials: Be MAZ—
Date/Time in: ':ﬂ&élzt llepo Oven temp. (°C): |,p, § QA Check: Wy
Date/Time out: 5“2 ¢hy  (1os Oven temp. (°C): (o [.<—

HI-SHELL001109



N;utilus Environmental Raw Data Sheet

Washington Laboratory Mysid Shrimp
5009 Pacific Hwy. E., Suite 2 (Americamysis bahia)
Tacoma, WA 98424 Mysid Survival
Client: Llaell - MW (%MVLAL Test Number: ()@04— T22%

Sample ID: WedTeed - |- 0diy

=
o
e

Cong. or | Cont. Days Mean %
/’c /0) Survival
LON |

IR 5

21
45
36
.25 9
4
4|
42
23
2
15
37
12..5 24
39
(4
47
11
29
&
3

Technician Initials

X
Lo o [0 0 [y |6

W)

UNJON U OV Y [ fuy J JOn Ry (08 B O L [NV O JOn [N o s bow Loy

o e
.

W0

lalianin|iealWinmiwl-Jlnin|H Wi AN & ]|[W N~
3
(nmmtnm\n\h\n%(hi'm#iﬁv\mmv\mmv\\“v\

pmmMmmmmwmmmmwimm

5
5
5
5
g
g
5
s
5
4
g
g
5
z
5
g
5
5
g
5
5
5
g

I I o e P 1 ) ) DY ) 9

S PP o Pt v e s e DU o st oy

8®®mmm®mw®mmm%mgmmmmmWNGW
5

@_UIUIUIUIUIUIUIUIU!UIUIUIU!UIUIUIUIUIUIUIUIUIUIUI

£3
Lo
—‘
&

Feeding Times: 0 1. %15 29153 o5 4745 5745 6 L5
ﬂf’}iﬁqp' 1545 \wop \S3p 100 \SUS koo
QA check  p "7

Comments:

HI-SHELLO001110



Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

Client:

Sample ID:

Slell- Powlorr ledand

WedToet - 1 - 041409

Raw Data Sheet

Mysid Shrimp
(Americamysis bahia)

Mysid Survival

Test Number: D&OL[ -T023

Conc. or
%

Cont.

~
)
v

Days

25

2z

0

13

117

7

30

=

27

50

47

/0

32

34

/g

10

2L

2

/00 _

J

38

20

22
A4

<]

25

6
5
=3
S
S
s
S
s
Id
<
5
s
J
4
S
5
s
s
<
s~
<
7
4

28

RN (N R W| NI ~J{A N[ W= JIN N W D] -
ifnjnjnjnjijiniijtiiijniiinnijnjinjnjijnin Ut

S

o Lele vy b jalep s foks b o b s |

Mean %

Survival

Technician Initials

ES VDTG (VN [UY DN (Y FVN RPN TPN PR RE TOY EER [N [GREUY LRV ATV EYY SN VNV

@\P\"\V‘\G\“\\S\J\G\U\U\\x\u\u\u\u\“m“U\U\U\q\mﬁ\

©

g [ N
=y iiWﬁmmAmm;mmwmmmwﬁ W
S

91115 w0 Glor | Ll Ly 0| (o] 0 | Gl o jy

&
3

Feeding Times:

Comments:

HI-SHELLO001111

0

IS |545 \uep VS3v 1760 154§
QA check s

1515 2. %15 3 £ps 4345 57U5 6_%p5
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Appendix D
Atherinops affinis (Pacific Topsmelt) Chronic Test

Statistical Summaries and Raw Bench Sheets
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CETIS summary Report Report Date: 24 Apr-08 16:59 (p 1 of 2)
Link/Link Code: 04-0586-1731/0804-T024

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental WA
Test Run No: 15-3755-8493 Test Type: Growth-Survival (7d) Analyst:  Mary Ann Rempel-Hester

Start Date: 15 Apr-08 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent:  Artificial Saltwater

Ending Date: 22 Apr-08 15:45 Species:  Atherinops affinis Brine: Crystal Sea Marine Mix

Duration: 7d Oh Source: Aquatic Biosystems, CO Age: 10d

Sample No:  16-4889-0766 Code: 08-115 Client:

Sample Date: 14 Apr-08 08:30 Material:  Oil Refinery Effluent Project: -

Receive Date: 14 Apr-08 09:40 Source: Shell Seattle Terminal (WA0001791)

Sample Age: 31h (9.5 °C) Station:

Sample Renewals

Renewal Sample Code Sample Date Receive Date Renewal Date Temp °C

1 08-120 16 Apr-08 07:30 16 Apr-08 08:40 17 Apr-08 12:00 8

2 08-124 18 Apr-08 08:45 18 Apr-08 11:45 19 Apr-08 12:00 8.7

Comparison Summary

Analysis No  Endpoint NOEL LOEL TOEL PMSD Method

08-7055-8066 7d Survival Rate 100 > 100 N/A 8.2% Steel Many-One Rank Test
07-2954-7394 Mean Dry Biomass-mg o005 50 100 70.7 13.0% Dunnett's Multiple Comparison Test
17-1395-5656 A 0.0} 100 >100 N/A 17.2% Dunnett's Multiple Comparison Test
Point Estimate Summary )

Analysis No Endpoint Effect-% Conc-%  95% LCL 95% UCL Method

09-1191-4273 Mean Dry Biomass-mg 25 >100 N/A N/A Linear Interpolation (ICPIN)

50 > 100 N/A N/A

Test Acceptability

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision

08-7055-8066 7d Survival Rate Control Resp 1 0.8 - NL Yes Passes acceptability criteria
07-2954-7394 Mean Dry Biomass-mg Control Resp 1.81 0.85 - NL Yes Passes acceptability criteria
09-1191-4273 Mean Dry Biomass-mg Control Resp 1.91 0.85 - NL Yes Passes acceptability criteria
17-1395-5656 Mean Dry Biomass-mg Control Resp 1.91 0.85 - NL Yes Passes acceptability criteria
08-7055-8066 7d Survival Rate PMSD 0.082 NL-0.25 No Passes acceptability criteria
07-2954-7394 Mean Dry Biomass-mg PMSD 0.13 NL-0.5 No Passes acceptability criteria
17-1395-5656 Mean Dry Biomass-mg PMSD 0.172 NL-0.5 No Passes acceptability criteria
7d Survival Rate Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff%
0 Dilution Water § 1 1 1 1 1 0 0 0.0% 0.0%
6.25 5 1 1 1 1 1 0 0 0.0% 0.0%
12.5 5 1 1 1 1 1 0 0 0.0% 0.0%
25 5 1 1 1 1 1 0 0 0.0% 0.0%
50 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 4.0%
100 5 1 1 1 1 1 0 0 0.0% 0.0%
Mean Dry Biomass-mg Summary

Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 " Dilution Water 5 1.91 1.87 1.94 1.79 2 0.0171 0.0936 4.91% 0.0%
6.25 5 1.89 1.84 1.94 1.7 2.03 0.0254 0.139 7.36% 0.82%
12.5 5 1.95 1.91 1.98 1.8 2.02 0.0171 0.0934 4.8% -1.99%
25 5 1.85 1.79 1.9 1.73 2.08 0.025 0.137 7.42% 3.23%
50 5 1.79 1.71 1.86 1.49 1.95 0.0373 0.204 11.4% 6.25%
100 5 1.63 1.53 1.73 1.31 1.99 0.048 0.263 16.2% 14.7%

000-088-163-2

HI-SHELLO001113
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CETIS Summary Report

Report Date:
Link/Link Code:

24 Apr-08 16:59 (p 2 of 2)
04-0586-1731/0804-T024

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental WA

7d Survival Rate Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1 1 1 1 1

6.25 1 1 1 1 1

12.5 1 1 1 1 1

25 1 1 1 1 1

50 1 1 1 0.8 1

100 1 1 1 1 1
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 2 1.83 1.95 1.79 1.97
6.25 1.79 2.03 1.7 2 1.93
12.5 1.97 2.02 2.02 1.8 1.92
25 2.08 1.8 1.85 1.73 1.78
50 1.9 1.85 1.94 1.49 1.66
100 1.46 1.98 1.73 1.31 1.65

000-089-163-2

HI-SHELLO001114
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Analyst,_W80—  aa; A




Initial and Final Chemistries Seven Day Chronic Saltwater Bioassay

Client: Shell . Haorbey /q,mm) Start Date & Time: 4 Zi< ) os 1S3
Sample ID: WET Teet-1- 04/140% Stop Date & Time: 5/33/0%8 IS4 S
Test No: O4ADH -TO2R 4185 Test species: M&/IM{}’: aFhus

Nautilus Check-In #: 0%~ |I& 0%-1a0 O0g-/ay

{"‘ i { " nal | i ’n) " ‘se £
oY g

DO (mgh) o917, . . . 17
Salinity (ppt) 3pp21.9 1. X - 128397
Temperature (°C) 4y . 0.9 A

DO (mg/l)

+.
Salinity (ppt) 0.
Temperature (°C) | |9,

5
9.9 [ 3e.! [ 3.0 297 .
| [19.9120.9120.3 Jv.

0 1 2 3 4

12.5 (it | final | ihit | final | init’ | final| init’ ) final | init | final | init

pH 824 8.5 £.3,1308 (%30 [(£olel X 27| Spy! 7.

DO (mg/l) .1 kX 1.V €9 1723 [1w.517.n ]| .57,
Salinity (ppt) __ |36.2 | 30.5 [729.9 29. 303 |¥9g | 3pp|29.9| 29,.7] 29,
Temperature (°C) [19,2. [ 209[19.2 - 19.4130.9 1194 (2o 139.9] 20,70 20

Days
6

2 3
25 final |© inite [ final | init | final | init )
pH D24 £.371 %04 1327 | S .ol

DO (mg/l) 3.1 7.1 70| 68 [ 73 | (2.5
Salinity (ppt) 20-6 202|299 9.4
Temperature (°C) ([ Q. | 1.9

30®

final | Zinit. |7

i

50 inif. | final | init
pH
DO (mg/l)
Salinity (ppt)
Temperature (°C)

_DO(mgN) WX,
Salinity (ppt)
Temperature (°C)
Tech Initials:

GF

Nautilus Environmental
Washington Laboratory

5009 Pacific Hwy. E., Suite 2
Tacoma, WA 98424

QA Check: VAN
Sample Description: .
Organism Source: ARS Comments:

Date Received: 5/0
Date of Hatch: 4/ Zjog

b s~
¥ ORToY Pl Fanal Woder o 13,5, 35 and S0 Contantrodions for doy |

HI-SHELLO001115



Nautilus Environmental Raw Data Sheet

Washington Laboratory : Pacific Topsmelt
5009 Pacific Hwy. E., Suite 2 (Atherinops affinis)
Tacoma, WA 98424 Larval Survival
Client Name: - le| Test No.:  Dpy/- 7'0,26Z
Sample ID: WET Teabr—1- 041408
Con Mean %
or Cont.|Rep. | 0 | o 5 | 6 | 7 | Survival
N |20 |1 | 5 |s | Als |5 |5 ls]|58
2l | 2 5 1% |51 151519518
n 3 51 1515151515 |5
9 4 51 | 5185 151815 |8
| 515 | sgl5 |5 55|55
025 |5 | 155 |66 (5555
23 | 2 516 |5 S |55 15 |5
M| 3 | 515 |5 15151851498
22| 4 | 5 |g |55 518517 |8
20| 5 | 515 | A5 51515 |5
125 |20 1 S |5 | 5 15 Ll sl | &
2712|5155 |185]l5]lg |5
g |3 S |lg 15 |5 Als5 18 | S
7 4 5 & A 5 515 |l |S
25| S | S |1g|R 151515 |g |5
25 z 1 S 1l g |5 |5 |A 15 15 | 5
3 2 5 § |5 |5 | 4]l5 |5 |8
o] 3|5 |gl5 |5 1 5]l5]ls |&
9 4 5 5 L |5 515 |lg |&
w5 5|5 |5 {5 |5 |§]|ls |5
50 2| 1 5 1sg 145 15 |5 15 15 |5
28| 2 | S |5 15 |5 |5 1514 |5
I | 356155 451515 [8
4 | 4 | 5 &Y% 14114 |4
L | 5 5 s |z |5 5|l 5 |lg |5
/0D 24 1 5 5 5 |5 o) 519 |8
2912 |5 |§g |5 |5 |51 519 |5
/2| 3 151|515 | 51585195 |8
% | 4 | 5|5 15 1|5 |5]l5149 1848
915|515 ]8> 151 5]¢]5
Tech Initials (1T I+ 1 B89 APl | ™%

Feeding Times: 0 1515 2 &15 3 Xe5 4745 57145 6%0S
IS ISYS ey 1530 Nov V545 1600

Comments: QA Check K ﬁ

HI-SHELLO001116



Nautilus Environmental
Washington Laboratory
5009 Pacific Hwy., E. Suite 2
Tacoma, WA 98424

Client:

Sample ID:

Shell- Wawber (sland

Fish Weights
Seven Day Chronic Bioassay

Species: A. affinis

oe T Test- 1 - pHlUHpg

Test No: o504 -1 024

Copg.or | cont. pan wt, pan + fish fish wt. avg. per fish | avg. per conc.
ﬂ;) # | rep. (gm) (gm)
o |20 1 03896 ] 0.04895

4| 2 l.o3603] 404518
11 3 Lol9ip | 0.0588Y
a9 4 1037931 0.046%S
e | 5 LoUadsplo. 0s23]
b25 | & 1 oYk n.OS| (ol
23 2 _,Dp36330.4707
(71 3 Lo33070.C435%
22| 4 [,o34ET|0.04467
201 5 L.oYU3xl n O¥s405
125 20 | 1 LoYlLalo.0s(4b
27| 2 |[,oHa15| 0.052%4
g | 3 #%3% 1] n nSY39
0 4 l.oH19&8 |6 05096
25 | 5 lLo3gual 4 OB
3 2 L0353l 1 D.O478)
fo| 3 loYazal 00s14 5
19 | 4 [,oY3eXx |0 G517l
/1 5 lLoUlop|0.099%9
50 /221 1 1L,o378210.047 20
28| 2 |.035LX[0.04SYR
/ 3 LoHa2810.051496
41 4 LoU3yl |0 0508
b 5 LpHYH1910.0535]
200 24 1 ,0383D |0.04560
29 | 2 1.03933|0.04930
/% 3 03944 (0.0 4409
/5 | 4 1|,p3%21 |0.0497¢
4 5 |.oUpEH|0:0490%
Tech Initials: (AP LA
Date/Time in: Y4JdQ Jog SHS Oven temp. (°C): §3.0 QAcheck [£R
Date/Time out: qu/g/(og S Oven temp. (°C): (.5
x 0847

HI-SHELL001117




Appendix E
Bioassay Testing Checklists
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 48-HOUR STATIC-RENEWAL TEST USING AMERICAMYSIS BAHIA

Sample ID Number: WetTe.st -1 - pH1Lo& Date:_L/-) 5 -p
Project Name:_She)l #grbor1island NPD , Laboratory: WM‘W{‘S Eir Wlf@/{fz/ ///dfg/ﬂk/ o

EPA Test Method: PA 821 R-02 012 Personnel: /nlgﬁr’a,,f@gégfg, [@j; luran
method

CHAIN-OF-CUSTODY Yes | No Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Is the COC form completely filled out, signed, and dated?

Correct number of water samples received? L/
Was the sample container temperature recorded and within the control limits (4°C)? /

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Mysids are 1-5 days old, within 24 hours of same age?

Mysids acclimated to 25 & 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Ten mysids added to test chamber?

Environmental chamber at 25 & 1°C with 16 hours light/8 hours dark photoperiod?

AN AYA YAV AN AYAN AN AN

48-Hour Static-Renewal Test using Americamysis bahia Page 1 GEOENGINEERW

HI-SHELLO001119



YES

NO

COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

Mysids fed once daily

Surviving mysids counted?

Tanks cleaned?

T

Effluent renewal at 24 hours?

Test ended within 48 £ 2 hours of start time?

SRS

DATA REVIEW

Test acceptability criteria met?
e Mean control survival > 90%

Records are complete with no missing data?

VIR

Comments:

48-Hour Static-Renewal Test using Americamysis bahia Page 2

HI-SHELL001120
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WET TESTING BIOASSAY CHECKLIST
MARINE ACUTE TOXICITY - 96-HOUR STATIC-RENEWAL TEST USING MENIDIA BERYLLINA

Sample ID Number: \0et Te s+-\-pYy “—1057 Date: 4 /1'\'/0?

Project Name: r Laboratory:_Nobtlies Enps Y'Dhme\’\\‘&\

EPA Test Method: _ %p%A-szl-R-oz-mz% Personnel: /ndir farin ol ﬂw
' ’ Meq han Mfém i&ﬁ%ﬁw

CHAIN-OF-CUSTODY Yes | No | Comment

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated?

NN

Was the sample container temperature recorded and within the control limits (4°C)?

TEST PROCEDURES

Equipment was calibrated?

Test salinity is set to project specific salinity?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Fish are 9-14 days old, within 24 hours of same age?

Fish acclimated to 25 + 1°C?

‘/*301'\"&

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?
Ten fish added to test chamber?

NAYAY AN AN ANANEEANASANANAN

Environmental chamber at 25 £ 1°C with 16 hours light/8 hours dark photoperiod?

v *Qo’t) °c

¥ As per WDOE lprové’w/,“%% st can M/W Af 2itley D€ ov 25C

96-Hour Static-Renewal Test using Menidia beryllina Page 1 GEOENGINEERW
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YES | NO | COMMENT

DAILY MONITORING

Fed animals once prior to 48 hour renewal?

Test chambers rearranged according to concentration each day?

pH, DO, salinity and temperature measured and within acceptable parameters?

80% of test solution renewed at 48 hours?

Surviving fish counted?

Tanks cleaned?

Test ended within 96 * 2 hours of start time?

NEISENNDY NN

DATA REVIEW

Test acceptability criteria met?
e  Mean control survival > 90%
Records are complete with no missing data?

NN

Comments:

96-Hour Static-Renewal Test using Menidia beryllina Page 2 GEOENGINEERSﬁ‘
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH AMERICAMYSIS BAHIA

Sample ID Number:_Wet Test -1- 041405 Date: 4—/[’;/0%

Project Name: _&lll_g&fbén%ﬁwc WET T2 545 Laboratory: Mﬂvbhlwss Eﬂvn vanmr&n\
EPA Test Method:_| -821-R—02-014,'meth0d 1007.0 Personnel: /%'7"1‘7/
@ o ver Lz Tobin |ndia g, 1 1 /m mmf

CHAIN-OF-CUSTODY Yes | No Comment /4/!1’)

Qzﬂw/ ey

Are all Chain-of-Custody (COC) forms included with the sample(s)?

Correct number of water samples received?

Is the COC form completely filled out, signed, and dated? l/
Was the sample container temperature recorded and within the control limits (4°C)? /

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 & 2ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Test animals are 7 days old, within 24 hours of same age?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Mysids added to test chambers?

NS R RS RSN

Environmental chamber set to 26°C with 16 hours light/8 hours dark photoperiod?

7 Day Static-Renewal Test with Americamysis bahia  Page 1 GEOENG!NEERW

HI-SHELL001123



YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day? v

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable [
parameters?

Tanks cleaned?

90% test solution renewals conducted?

Surviving mysids counted daily?

Mysids fed twice a day on Days 1-6?

Mysids dried on Day 7?7

Mysid weights measured?

NSNS

DATA REVIEW

Test acceptability criteria met?

e  Mean control survival > 80%

e  Average dry weight > 0.20 mg per surviving mysid in control
Records are complete with no missing data? V

=

Comments:

7 Day Static-Renewal Test with Americamysis bahia  Page 2 GeoENGINEERS /2]
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WET TESTING BIOASSAY CHECKLIST
MARINE CHRONIC TOXICITY -7 DAY STATIC-RENEWAL TEST WITH ATHERINOPS AFFINIS

Sample D Number D e:\':T:_S)V ~l-pUlbp & Date: L{/l S/lo&
s ] /{ _APR - Laboratory: Neutidus Environmental

Personnel: [/ in, Backnralljvsons Eric Tol 16195 v
Mauria. Brayadd, ¢y

CHAIN-OF-CUSTODY ‘ Yes | No | comment

Are all Chain-of-Custody (COC) forms included with the sample(s)? v

Correct number of water samples received? /

Is the COC form completely filled out, signed, and dated? e

Was the sample container temperature recorded and within the control limits (4°C)? /

TEST PROCEDURES

Equipment was calibrated?

Test salinity is 30 + 1ppt or 34 + 2 ppt?

Water samples kept at 4°C?

Testing initiated within 36 hours of sample collection?

Test animals are 9-15 days old?

Fish acclimated to 20 + 1°C?

Randomization sheets prepared?

Control prepared?

Dilution concentrations prepared to correct specifications?

Test chambers randomized?

pH, DO, salinity and temperature measured, recorded, and within acceptable
parameters?

Fish added to test chamber?

ANANENANANANANANANANAYANAN

Environmental chamber at 20 + 1°C with 16 hours light/8 hours dark photoperiod?

7 Day Static-Renewal Test with Atherinops affinis Page 1 GEOENGINEER.‘@-
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YES | NO | COMMENT

DAILY MONITORING

Test chambers rearranged according to concentration each day? v

pH, DO, salinity and temperature measured prior to water change and after water
change during the 7 day period? Are the measurements within acceptable
parameters?

Tanks cleaned?

<

999/& test sofution renewals conducted?
20

Surviving m3 counted daily?
Athsmdlten

%&cd twice a day on Days 1-67

mdsbgrsied on Day 7?

Mysid weights measured?
‘nrsf“dz &

‘\\\KX

DATA REVIEW

Test acceptability criteria met?

e  Mean control survival > 80?% 8%&5\1@ ke gml,l‘f."’s

e Average dry weight >6- er surviving m¥sid in control
Records are complete with no missing dath?

~

Comments:

7 Day Static-Renewal Test with Americamysis bahia  Page 2 GEOENGINEERW

HI-SHELL001126



Appendix F
Sample Check-In Sheet
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Nautilus Environmental
5009 Pacific Hwy East, Ste. 2
Tacoma, WA 98424

Client: E S E.Dgﬁ‘\rgg me,wl-—g] Shg]]“ﬁfhorIS\MBTests Performed: YN\~

Sample ID:

TSy ~-\-pHIYDY

Test ID No(s).:

Sample Check-In Information

-0
Sample Description;

sampie WL TESE ST RSTReeT W s
Log-in No. (07000:| O -\\§ | OB-120 | O%-174
Sample Collection Date & Time:| 4 | 1Ly /p & 23 4, I /IB 4 /8703/ 0545
Sample Receipt Date & Time:\l) )Ly }p2 ng Ly L,/,h/cg QB c’/ﬁﬁ& 5/”5(5
Check-in Temperature (°C) 9.5 B O
Temperature OK? o N (V) N ( ) N Y N
ome) | (o, 54| 38268
PH (units) 7.00 +F60 | 700
Conductivity (uS/cm) J) - 56 853
Salinity (ppt) s —— —
Tit. Vol / Sam. Vol. / Alkalinity (mafL)* 9.5 | 2.5 [ 371051 28 120b.0 125 1A / /
Tit. Vol. / Sam. Vol. / Hardness (mglL)**| 0.9 | 25 31|06 1 25 124|09125 Iz / /
Total Chiorine (mg/L) 0.05 0022 003
Total Ammonia (mg/L) YN, <L 1.0
Technician Initials 3P AN

Freshwater Tests:

5P
Control/Dilution Water Source: test type: ¥AYy0.8:2 (DMW) @ Other:

™)
=mglL as CaCO,, *= Meas?xred for freshwater samples onlyNA = Not Applicable,

NM = Not Measured

Control/Dilution Water Source: test type: 8:2 (DMW) MHW Other:

Additional Control?

Marine Tests:

Y N

“Control/Dilution Water Source: test type: AQ ,\‘Y\ NAT SwW
Control/Dilution Water Source: test type: m‘g g- NAT SW

" Additional Control? Y

Sample Salted w/ artificial salt? CZ N

Sample salted wibrine? Y

test type:
test type:

If yes, what ppt?
If yes, what ppt?

BP 6P
Alkalinity: _ 2%~ Hardness: —3{p~ _

Alkalinity: Hardness:

Alkalinity:

se 124 P ﬂzé )
Alkalinity: ﬁé Salinity: e 4 L,L
Alkalinity: _\ 24 salinity: é‘?,/j

Alkalinity: Salinity:

Hardness: __

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collection time, 0-12°C if effluent received within

COC Complete?
1y z_¥

Fitration? Y /7
Pore Size:

Organisms or  Debris

Aeration? __Y__@
Length of Time:
Final- DO:

Final pH:
Hardness Adjustment? Y (N

If adjusted, please see worksheet
for details.

Sub-samples for additional chemistry:

4 hours of collection time, and 0-

6°C for all other samples.

HI-SHELL001128
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TESTING LOCATION (Please Circle)

autilus Envivormental Chain of Custody
California British Columbia
5550 Motehouse Drive, Suite 150 8664 Commerce Coutt
San Diego, CA 92121 Burnaby, British Columbia, Canada V5A 4N3
Phone 858.587.7333 Phone 604.420.8773 Y
Fax 858,587.3961 Fax 604.357.1361 L/{ﬂ/f oy
Date Page_ 1 of 1
Ao
Sample Collection By: \g} . ANALYSES REQUIRED
Report to: Invaice To: gé
Company PES Environmental, Inc. Company PES Environmental, Inc. g. §\
Address 1215 Fourth Avenue, Suite 1350 Address 1215 Fourth Avenue, Suite 1350 § X |
City/State/Zip  Seattle, WA 98161 City/State/Zip Seattle, WA 98161 8 §§~
}._
Contact Bill Haldeman Contact Bifl Haldeman E X
Phone 206-529-3980, ext. 107 Phone 206-529-3980, ext. 107 2 i d
Email bhaldeman@pesenv.com Email bhaldeman@pesenv.com g §‘§
T T S S S P S e SRR T mmm@mmmm R S R R R D e 9'_ { 3
CONTAINER NO. OF 2
SAMPLE ID DATE TIME MATRIX TYPE CONTAINERS COMMENTS AN
1 wm ; Water Cubltainer »e
et Tesk- (-od/poy |[Yfoy |0K32 i« l X
3 '
4
5
6,
7
8
9
10
PROJECT INFORMATION WQEMN})UISHED BY (CLIENT) RELINQUISHED BY (COURIER)
Sigriature) ) o {Time) (Signature) (Time)
Client: PES Environmental % /M . #
inted/Na L4 (j '( { 1 (Dhte) (Printed Nama} (Date)
PO No.: 828.001.04 D), ol ff
T Duscell THA ‘,/;9/ q
Shipped - Gompaf-v) R /{/{ (Company)
Delivered by PES <
Via: Y ‘PL{) é}ldiﬂ/ﬁ"—eﬂ‘
SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER)
[Signature) (Tirme)
(Frintsd Hame) ate)
(Company)

HI-S

HELLO001130

Additional costs may be required for sample Eisposal or storage. Payment net 30 unless otherwise contracted.



J\{ ankilus Envivormental

TESTING LOCATION (Please Circle)

Chain of Custody
. California British Columbia
{, 5550 Morehouse Drive, Sulte 150 8664 Commerce Court
%ﬁ San Diego, CA 92121 Burnaby, British Columbia, Canada VSA 4N3
Phone 858,587.7333 Phone 604.420.8773
; Fax 858.587.3961 Fax 604,357.1361
Date Page 1 of 1__
N
Sample Collection By: @Q’) R ANALYSES REQUIRED
Report to: Invoice To: E§
Company PES Environmental, Inc. Company PES Environmental, Inc. ﬁ R
Address 1215 Fourth Avenue, Suite 1350 Address 1215 Fourth Avenue, Suite 1350 § ) ‘§
City/State/Zip  Seattle, WA 98161 City/State/Zip seattle, WA 98161 :@ N
Contact Bill Haldeman Contact Bill Haldeman E X
Phone 206-529-3980, ext. 107 Phone 206-529-3980, ext. 107 Z 3
Email bhaldeman@pesenv.com Email bhaldeman@pesenv.com g ¥
e o] O g
SAMPLE ID ATE TIME | MATRIX | SONTAINER | NO.OF COMMENTS 2SS
s TYPE CONTAINERS 5 IS
1jve v [E285 A1 M bR "(] /L/()K 017 Water Cubltainer } < >
t i AY
2
3]
4
5
6
7
sl
9
10 .
PROJECT INFORMATION /QELfNQUISHED BY {CLIENT) RELINQUISHED BY (COURIER)
(Siana?ne .y (Time) (Signature) (Time)
Client: PES Environmental / /7}{) i
i h:jNarm) (Dats) (Printed Name) {Date)
PONo.: | 828.001.04 A
L7 («\l%%lv( Shlun Yl (4oy
. Company) N (Company)
Shipped | potivered by PES
Via:
SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER)
f(s‘ignamm) {Time)
Pn'ntajl HName) (Da;a)
(Company)

Additional costs may be required for sample d'i?posal or storage. Payment net 30 unless otherwise contracted.
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Chain of Custody

HI-SHELL001132

e Cstl e I S
Addifianal racts mav be reauired for sample disposal or storage. Net 30 unless otherwise contracted.

“NMJ“ (us Envivormental [ CALIFORNIA MVASHINGTON [ BRITISH COLUMBIA
5550 Morehouse Drive « Suite 150 5009 Pacfic Highwoy East » Suite 2 8664 Commerce Court
San Diego, Caffomia 92121 Tacoma, Washington 98424 Burnaby British Columbia Conada V5A 4N7
Phone 858.587.7333 Phone 253.922.4296 Phone 604.420.8773 L{ / /
Fox 856.567.3961 Fox 2539725814 Fa604.357.1361 pate_4//BJB page | of j
Sample Collection by: _ L'€Y &y iren @, Avases RequRED
Report to: Invoice to: h l \ ’g §
Company ‘ng g)\\/ih"k\ﬁ/‘ﬂ Company M E)\dﬂf@f\ ‘\?;L@ ’§
AadressJ}l S Bt e Suite D] Address <ome_ e S| S $~
City - stote i fS zp GRLEL | Gy State Zip Sf :g\ 3
Contact Es k( Pf‘\‘l]fi"‘“-d\ Contact i G b '
Phone/Email (20&3) S29- 3"2 go Phone/Email “Ge %
. S+S s
SAMPLE D DATE | TIME | MATRIX | COMANER | Nunger OF COMMENTS %ﬁ;’) F’g‘ N
lp e Test 3-cutg Yl 065 W |eobe | | ARG
PROJECT INFORMATION RELINQUISHED BY {CLIENT) RELINQUISHED BY (COURIER}
CLENT e e T~
f\\/‘ fin A :( (i norure) 7% é‘ 0 { {Time) | (Signature) {Time}
PO. NO, ‘00 ( DL{ (P N#%W Sﬁ/ / ZM {Printed Name) {Date)
¥25. 254 Mo YJeSR
SHIPPED) VIA e{} 19 PES {Company) P(S g Vi /(J PA MM {Company)
RECEIVED BY (COURIER)
{Signature) (Time)
{Printed Name) {Date}
{Company}
Add DISTRIBUTION: WHITE - Nautilus Environmental, COLOR - Originator





